Interaction of bacterial RNA-polymerase with two different promoters of phage T7 DNA. Conformational analysis.
Using a rifampicin-resistant RNA polymerase with altered specificity to different promoters, the D promoter of T7 phage DNA with increased affinity to the mutant enzyme was chosen. This promoter and the T7 A1 promoter with unchanged affinity as well as some nonpromoter DNA fragments were used to compare temperature-induced conformational transitions of RNA polymerase in the course of complex formation. Conformational alterations of RNA polymerase were monitored by the fluorescent label method. It was shown that RNA polymerase undergoes a set of conformational transitions during complex formation with each promoter, some of which were similar by the character of change to spectral parameters of the label (reflecting RPi and, probably, RPo formation). The local structure of complexes formed above 33 degrees C differs for A1 and D. The conformational analysis reveals at least one temperature-dependent stage upon nonspecific interaction of the enzyme with nonpromoter DNA at 13-16 degrees C. Models of functional organization of the enzyme recognizing center and some features of the structure of the promoters which may be essential for their recognition are discussed.